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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams ,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  the  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  investi¬ 
gation  is  to  identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condition  of  the 
dam  is  based  upon  available  data  and  visual  inspections.  Detailed  in¬ 
vestigation  and  analyses  involving  topographic  mapping,  subsurface 
investigations  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a  Phase  I  investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam 
at  some  point  in  the  future.  Only  through  continued  care  and  inspection 
can  there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  guidelines, 
the  spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (flood  discharges  that  may  be  expected  from  the 
most  severe  combination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible),  or  fractions  thereof.  Because  of  the 
magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a  spillway 
will  not  pass  the  design  flood  should  not  be  interpreted  as  necessarily 
posing  a  highly  inadequate  condition.  The  design  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aide  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and  the  downstream 
damage  potential. 


PHASE  I  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 

BRIEF  ASSESSMENT  OF  DAM 

Lake  View  Dam 
Virginia 
Chester  f  If  Id 
Chester,  Virginia 
Swift  Creek 
.Tune  25,  1979 

Lake  View  Dam  is  a  concrete  structure  about  418  feet  long  and  38.6  feet 
high.  The  dam  is  owned  and  operated  by  the  City  of  Colonial  Heights, 
Virginia.  The  dam  is  classified  as  small  in  size  with  a  high  hazard 
classification.  The  spillway  consists  of  a  concrete  weir  216  feet 
wide  with  a  crest  elevation  of  55.6  feet  m.s.l.  There  is  a  concrete 
outlet  structure  located  in  the  reservoir  which  can  be  used  to  drain 
tiie  lake  to  elevation  36.0. 

Based  on  criteria  established  by  the  Department  of  the  Army,  Office  of 
tiie  Chief  of  Engineers  (OCE),  the  Spillway  Design  Flood  is  1/2  of  the 
I’MF.  The  spillway  will  pass  6/S  of  the  PME  without  overtopping  the  dam. 
The  Spillway  Design  Flood  will  overtop  the  dam  by  9.9  feet  with  an 
average  critical  velocity  of  14.3  feet  per  second.  Since  the  spillway 
will  not  pass  the  SDF  it  is  rated  as  inadequate. 

Immediate  action  should  be  taken  to  assess  the  stability  of  the  dam. 

It  is  recommended  that  the  owner,  at  his  own  expense,  secure  the  ser¬ 
vices  of  a  professional  engineer,  who  in  conjunction  with  a  qualified 
geologist,  should  map  the  rock  formations  underlying  the  dam.  Visual 
mapping,  should  bo  supplemented  by  a  field  subsurface  Investigation 
wli  I  i'll  mIioii  Id  Include  hut  not  he  limited  to:  location  of  and  determlni- 
ii.it  Inn  of  the  extent  of  weathered  rock,  determination  of  the  weathering 
rate  and  Its  effect  on  the  stability  of  the  dam,  and  determination  of 
any  hydrostatic  uplift  pressures  on  the  dam.  In  addition,  the  inves¬ 
tigation  should  provide  recommendations  for  remedial  action  to  correct 
the  problems  of  seepage  through  the  cracks  and  the  holes  in  the  dam 
as  well  as  the  seepage  through  the  dam  foundation. 

It  is  recommended  that  within  3  months  of  notification  by  the  Governor 
of  the  Commonwealth  of  Virginia,  the  owner,  at  his  own  expense,  have 
a  schedule  for  the  investigations  and  the  remedial  actions  recommended 
which  is  acceptable  to  the  Commonwealth  of  Virginia.  The  remedial 
actions  are  not  to  be  limited  to  those  contained  in  this  Phase  I 
Report,  but  should  include  others  determined  as  a  result  of  the  Phase 
II  investigation 
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SF.CTTON  1 


PROJECT  INFORMATION 


1.1  General : 

1.1.1  AuthorUy;  Public  Law  92-367,  8  August  1972  authorized  the 
Secretary  of  the  Armv,  through  the  Corps  of  Engineers  to  initiate  a  national 
program  of  safety  inspections  of  dams  through  the  United  States.  The  Nor¬ 
folk  District  has  been  assigned  the  responsibility  of  supervising  the  inspec 
tion  of  dams  in  the  Commonwealth  of  Virginia. 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to  conduct  a  Phase  I 
inspection  according  to  the  Recommended  Guidelines  for  Safety  Inspection 
of_  Dams  (Appendix  V,  Reference  3).  The  main  responsibility  is  to  exped¬ 
itiously  identify  those  dams  which  may  be  a  potential  hazard  to  human  life 
or  property. 

1.2  Project  Description: 

1.2.1  Dam  and  Appurtenances:  The  Lake  View  Dam  is  a  concrete  dam 
418  feet  long  and  38.6  feet  high  with  a  crest  elevation  of  60.6  feet.* 

The  upstream  slope  of  the  dam  is  1(H) :1(V).  The  downstream  side  of  the 
dam  has  a  system  of  walls,  normal  to  the  crest,  on  18-foot  centers. 

These  walls  have  concrete  struts  between  them  and  openings  through  which 

a  walkway  passes,  just  behind  the  crest  of  the  dam  (see  Appendix  11, 

Phot  ograph  No .  3) . 

The  splllwav  consists  of  a  "sharp  crested"  concrete  weir  216  feet  long 
with  n  crest  elevation  of  55.6  feet  m.s.l.  and  a  width  of  1  foot.  A 
concrete  Intake  s  t  rue  t  tire,  opera  ted  manually  by  two  5-foot  x  10-foot  slide 
gates,  can  be  used  to  lower  the  pool  level  to  elevation  32.0. 

1.2.2  Location:  The  Lake  View  Dam  is  located  on  Swift  Creek,  one- 
half  mile  west  of  the  intersection  of  Route  1  and  Picket  Avenue  in  Colonial 
Heights,  Virginia. 

1.2.3  Size  Classification:  The  dam  is  classified  as  small  In 
size  because  of  height  (38.6  feet)  and  maximum  storage  capacity  (940  acre 
feet . ) 

1.2.4  Hazard  Classification:  This  dam  is  located  in  an  urban 
area  whore  extensive  losses  could  occur,  therefore  it  is  given  a  high 
hazard  classification  in  accordance  with  the  guidelines  contained  in  Sec¬ 
tion  2.1.2  of  Reference  1,  Appendix  IV.  The  hazard  classification  used 
to  categorize  dams  is  a  function  of  location  only  and  has  nothing  to  do 
with  its  stability  or  probability  of  failure. 

1.2.5  Ownership:  City  of  Colonial  Heights,  Virginia. 


*llelght  Is  based  on  the  difference  in  elevation  between  the  crest  of  the 
dam  and  the  streambed  at  the  downstream  toe  of  the  dam. 


l-l 

% 


1.2.6  Purpose:  Recreation 

1.2.7  Design  and  Construction  History:  There  was  no  information 
available  pertaining  to  the  design  or  construction  history  of  the  Lake 
View  Dam. 

1.2.8  Normal  Operational  Procedures:  The  regulation  of  the  reser¬ 
voir  level  is  automatic  as  water  rises  above  the  spillway  crest. 

1 . 3  Per t 1 nent  Data : 

1.3.1  Drainage  Area:  The  dam  controls  a  drainage  area  of  167.88 
square  miles. 

1.3.2  Discharge  at  Dam  Site: 

Maximum  Flood  -  Unknown. 

Spi 1 Iwav 

pool  level  at  the  top  of  dam . 7,970  c.f.s. 

1.3.3  Dam  and  Reservoir  Data:  Pertinent  data  on  the  dam  and  reser¬ 
voir  are  shown  in  the  following  table: 

Table  1.1  DAM  AND  RF.SF.RVOTR  DATA 


Reservoir 


v: 

1  evat  Ion 

Cupar  1 1 v 

1 1  eill 

feet 

m .  s  .  1  . 

Area , 
Acres 

Acre, 

feet 

Watershed, 
i nches 

Lengt  li , 
m  1  1  es 

Top  of  Dam 

60.6  (b) 

93 

940 

0.10 

2.67 

S p  1  1  1  w.i v  Ores t  (a) 

55.6 

38 

610 

0.07 

2.37 

Streambed  at  the 
toe  of  dam 

22+ 

— 

— 

— 

— 

(a)  Normal  pool  elevation 

(b)  From  Chesterfield  County  Bridge  Survey,  1979,  U  S  Corps  of  Engineers. 
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ENGINEERING  DATA 


2.1  Design :  No  design  data,  drawings  or  calculations  were 
available  for  Lake  View  Dam. 

*2.1.1  Geo  1 og to  Sotting  of  the  Dam  Site:  The  dam  Is  located  In 
the  Piedmont  Geologic  Region.  The  underlying  bedrock  Is  believed  to 
be  the  Petersburg  Granite.  Numerous  rock  outcrops  are  exposed  at  the 
ground  surface  In  the  dam  vicinity. 

2.2  Construe t Ion :  Mo  construction  data  was  available  for  this 

dam. 

2.3  Evaluation:  There  are  no  data  available  to  evaluate. 


information  provided  by  Law  Engineering  Associates  of  Virginia. 


SECTION  3 


VISUAL  INSPECTION 


3 . 1  Findings : 

3.1.1  Oonoral :  The  results  of  the  25  June  1979  Inspection  are 
I  nr  1  tided  in  Appendix  TTT.  At  that  time  the  pool  elevation  was  56.0 
feet  nt.s.l.  which  is  normal.  There  are  no  known  previous  inspections 
of  tli  is  dam.  The  ground  around  the  left  abutment  was  mainly  composed 
of  rock  and  was  covered  with  trees.  The  area  around  the  right  abut¬ 
ment  was  flat  and  covered  with  grass.  There  were  no  signs  of  dampness, 
sloughing  or  erosion  around  either  abutment. 

3.1.2  Dam :  There  were  no  obvious  misalignments  in  the  dam 
although  numerous  cracks  and  holes  were  detected.  Flow  varies  through 
these  cracks  from  a  minor  seep  to  an  excess  of  5  gpm  in  the  slide  gates. 
A  number  of  cracks  were  noted  in  the  construction  joints  and  seepage 
was  observed  in  these  areas  (see  Appendix  I,  Plate  No.  1).  The  dam 
appears  to  bear  on  granite  bedrock,  however,  some  of  the  bedrock  at  the 
bottom  of  the  three  panels  to  the  right  of  the  spillway  is  severely 
weathered  and  several  pieces  were  easily  broken  by  hand.  Seepage 
(approximately  1  gpm)  was  observed  at  the  toe  near  the  right  abutment 

ad |ncrnt  to  an  area  of  weathered  rock. 

3.1.3  Appurtenant  Structures:  Observation  of  the  intake  struc¬ 
ture  and  slide  gate  from  the  upstream  side  did  not  reveal  any  deter¬ 
ioration,  however,  most  of  the  structure  was  submerged  at  the  time  of 
inspection. 

3.1.4  SpiJJwny:  At  the  time  of  inspection,  water  appeared  to  be 
flowing  over  the  spillway  crest  at  different  elevations  (see  Photograph 
of  the  front  view  of  the  dam,  page  iii.)  This  may  have  been  due  to 
minor  variations  in  the  elevation  of  the  crest  of  the  spillway,  how¬ 
ever,  the  fact  that  water  was  flowing  over  the  crest  of  the  spillway 
made  it  difficult  to  accurately  determine  the  cause  for  the  irregu¬ 
larity  of  flow. 

3.1.5  Instrumentation:  There  is  no  instrumentation  in  this  dam. 

3.1.6  Reservoir :  The  area  surrounding  the  dam  is  forrested  and 
fist  with  no  evidence  of  shoreline  erosion  or  slope  failure.  An  old 
railroad  embankment  extends  out  Into  the  reservoir  from  either  side  of 
the  banks  about  600  feet  above  the  dam. 

3.1.7  Downstream  Channel:  The  downstream  channel  is  the  natural 
streambed.  The  dam  is  located  at  the  city  limits  of  Colonial  Heights, 
Virginia,  adjacent  to  the  Sherwood  Hills  and  Woodlawn  Subdivisions. 


i  3.2  i:vn 1 unt Ion:  It  Is  recommended  that  the  owner,  within  the 

next  12  months  investigate  the  following  deficiencies  to  determine 
their  significance  and  affect  on  the  stability  and  safety  of  the  dam: 

(1)  The  numerous  leaks  and  cracks  in  the  dam  as  shown  on  Plate 
No.  1,  Appendix  I. 

(2)  The  weathered  bedrock  in  the  panels  right  of  the  spillway. 


(3)  The  possible  deterioration  of  the  spillway  crest. 


SECTION  4 


OPERATIONAL  PROCEDURES 

4.1  Procedure :  Tin*  normal  pool  elevation  is  55.6  feet  which  Is 

t  ho  spillway  crest.  The  reservoir  was  originally  used  to  supply  water 
for  a  filtration  plant  in  Colonial  Heights,  however,  it  is  currently 
used  only  for  recreation.  The  reservoir  level  is  normally  maintained 
by  the  height  of  the  spillway  crest,  however,  there  are  two  5-foot  x 
10-foot  slide  gates  which  have  the  capability  of  lowering  the  water 
level  to  elevation  32.0. 

4.2  Maintenance;  There  is  no  current  maintenance  program  for  this 

dam. 

4.3  Warning  System;  At  the  present  time  there  is  no  warning 
system  for  this  dam. 

4.4  Evaluat Ion:  A  maintenance  and  inspection  program  should  be 
initiated  by  the  owner. 


SECTION  5 


HYDRAULIC/HYDROLOGIC  DATA 

r>.  1  Design:  None  were  aval  1/ibl«*. 

5.2  Hydrologic  Records:  None  were  available. 

5.3  Flood  Experience:  No  records  were  available. 

5.4  Flood  Potential :  The  PMF  and  1/2  PMF  were  developed  and  routed 
through  the  Swift  Creek  Reservoir  and  the  Lake  View  Dam  reservoir  by  use 
of  the  HF.C-1  computer  program  (Reference  2,  Appendix  IV)  and  appropriate 
unit  hydrograph  precipitation,  and  storage-outflow  data.  The  flood  in¬ 
flow  to  the  Lake  View  Dam  reservoir  was  developed  by  translating  the  out¬ 
flow  at  III*’  Swift  Creek  Dam  to  the  Lake  View  Dam  Reservoir  with  the 
added  flow  from  below  the  Swift  Creek  Dam.  Clark’s  Tc  and  K  coefficients 
for  the  local  drainage  area  were  estimated  from  basin  characteristics. 

The  rainfall  applied  to  the  developed  unit  hydrograph  was  obtained  from 

a  U  S  Weather  Bureau  Publication  (Reference  3,  Appendix  IV.)  Losses 
were  estimated  at  an  initial  loss  of  1.0  inch  and  a  constant  loss  there¬ 
after  of  0.05  inch/hour. 

5.5  Reservoir  Regulation:  Pertinent  dam  and  reservoir  data  are 
shown  in  Table  1.1. 

Water  flows  past  the  dam  over  the  spillway  in  the  event  water  in  the 
reservoir  rises  above  elevation  55.6. 

The  storage  curve  was  calculated  by  use  of  U  S  Geological  Survey 
Ouand rang  1 e  Maps.  Rating  curves  were  developed  for  the  spillway  and 
non-overflow  section  of  the  dam.  In  routing  hydrographs  through  the 
reservoir,  it  was  assumed  that  the  initial  pool  level  was  at  the  spill¬ 
way  crest. 

5.6  Overtopping  Potent  ini :  The  probable  rise  of  the  reservoir 
and  other  pertinent  information  on  reservoir  performance  is  shown  in 
the  following  table: 


\ 
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Table  r>.l  RFSFRVOTR  PFRFORMANCF 


Hydrograph 

1 1  i'm  Normal  Flow  1/2  i’MF _ PMF  (a) 


Peak  Flow,  c.f.s. 


Inflow 

168 

58,520 

133,140 

On  t  f 1 ow 

— 

58,350 

132,320 

Maximum  elevation 

feet,  m.s.l. 

70.5 

79.7 

Splllwav  (elevation  55.6) 

Depth  of  flow,  feet 

14.9 

24.1 

Velocity,  f.p.s.  (b) 

18.3 

23.2 

Non-overflow  section  (elevation 

60.6) 

Depth  of  flow,  feet 

9.9 

19.1 

Duration,  hours 

40 

50 

Velocity,  f.p.s.  (b) 

14.3 

19.8 

Tailwater  elevation. 

feet  ,  m.s.l. 

24+ 

45 ± 

54+ 

(a)  Tlio  PMF  Is  an  estimate  of  flood  discharge  that  may  be  expected 
from  the  most  severe  combination  of  critical  meteorologlc  and 
hydrologic  conditions  that  are  reasonable  possible  In  the  region. 

(b)  Critical  Velocity. 

5.7  Reservoir  Emptying  Potential:  Two  5-foot  x  10-foot  slide 
gates  near  the  toe  of  the  dam  at  elevation  32.0  are  available  for  de¬ 
watering  the  reservoir.  The  slide  gates  will  permit  withdrawal  of 
about  446  c.f.s.  with  one  foot  vertical  opening  and  the  reservoir 
level  at  the  spillway  crest  and  essentially  dewater  the  reservoir  down 
to  about  elevation  36.0  In  about  3  days. 

5.H  F.valuat  Ion:  based  on  the  size  (small)  and  hazard  (high)  classi¬ 
fications  the  recommended  Spillway  Design  Flood  is  1/2  I’MF  to  I’MF. 
based  on  tin*  risk  involved  In  this  project  it  is  considered  that  1/2 
I’MF  is  appropriate  as  a  Spillway  Design  Flood.  The  spillway  will  pass 
6  7  of  the  I’MF  without  overtopping  the  dam  .  The  1/2  PMF  will  over¬ 
top  the  dam  for  40  hours  and  reach  a  maximum  of  9.9  feet  over  the  top 
of  the  dam,  with  an  average  critical  velocity  of  14.3  feet  per  second. 

Conclusions  pertain  to  present  day  conditions.  The  effect  of  future 
development  on  the  hydrology  has  not  been  considered. 
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SECTION  6 


STRUCTURAL  STABILITY 

*<>.l  I'oundnt  Ion  and  Abut  nu-’i!  h  :  The  dam  In  believed  to  he  under¬ 
lain  by  Petersburg  Granite  much  of  which  appears  to  be  In  a  highly 
weathered  state.  Extensive  weathering  of  the  dam  foundation  in  the 
three  panels  to  the  right  of  the  spillway  Indicate  that  there  could 
be  a  loss  of  bearing  capacity  of  the  dam  foundation  and  an  increase 
in  hydrostatic  uplift  pressures.  These  changes,  caused  by  weathering 
of  the  dam  foundation,  are  likely  to  reduce  the  stability  of  the  dam. 
In  addition,  seepage  observed  near  the  right  abutment  at  the  dam  toe 
appears  to  be  contributing  to  weathering  of  dam  foundation.  No 
drawings  or  construction  data  were  available  on  the  dam  and  no  drains 
were  apparent  during  the  visual  inspection. 

6.2  Structural  Stability:  Although  there  was  no  apparent  mis¬ 
alignment  of  the  dam,  the  numerous  indications  of  seepage,  cracks  and 
small  holes  indicate  that  the  stability  of  the  dam  is  questionable. 

6.3  Evaluation:  The  evidence  does  not  confirm  that  the  dam  is 
stable  and  further  investigation  is  necessary  to  accurately  analyze 
the  stability  of  the  dam  and  its  foundation. 


information  provided  by  Law  Engineering  Associates  of  Virginia. 


SECTION  7 


ASSESSMENT  AND  REMEDIAL  MEASURES /RECOMMENDATIONS 

7.1  Dam  Assessment;  The  overall  condition  of  the  dam  is  in 
question.  Sufficient  evidence,  indicating  deterioration  of  the  dam 
and  its  foundation,  was  discovered  to  demonstrate  the  need  for  fur¬ 
ther  study. 

Based  on  criteria  established  by  the  Department  of  the  Army,  Office  of 
the  Chief  of  Engineers,  (OCE) ,  the  Spillway  Design  Flood  is  1/2  of  the 
PMF.  The  spillway  will  pass  6%  of  the  PMF  without  overtopping  the  dam. 
The  Spillway  Design  Flood  will  overtop  the  dam  by  9.9  feet  with  an 
average  critical  velocity  of  14.3  feet  per  second.  Since  the  spillway 
will  not  pass  the  SDF  it  is  rated  as  inadequate. 

*7.2  Remedial  Measures  and  Recommendations:  Immediate  action 
should  be  taken  to  assess  the  stability  of  the  dam.  It  is  recommended 
that  the  owner,  at  his  own  expense,  secure  the  services  of  a  profes¬ 
sional  engineer  who,  in  conjunction  witli  a  qualified  geologist,  should 
map  the  rock  formations  underlying  the  dam.  Visual  mapping  should  be 
supplemented  by  a  field  subsurface  investigation  which  would  include 
lull  not  he  limited  to:  location  of  and  dot  erin  I  no  I  I  on  of  the  extent  of 

weathered  rock,  determination  of  the  weathering  rate  and  Its  el  feet  on 
the  stability  of  the  dam,  and  determination  of  any  hydrostatic  uplift 
pressures  on  the  dam.  In  addition,  the  investigation  should  provide 
recommendations  for  remedial  action  to  correct  the  problems  of  seepage 
through  the  cracks  and  the  holes  in  the  dam,  as  well  as  the  seepage 
through  the  dam  foundation. 


^Information  provided  by  Law  F.nRincering  Associates  of  Virginia. 
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VISUAL  OBSERVATIONS 
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Check  List 


Paul  Seiler.  P.E..  DMM&A _  Recorder 


FOUNDATION  Unknown  condition. 

Pock  outcrop  at  downstream  bed. 


7E /MASONRY  DAMS 


ET  WORKS 


CY  GATE  Slide  gate.  Not  conoletelv  closed  at  tine  of 

inspection  -  flow  estinated  at 
over  5  gpn/ 


In  good  condition. 
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